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The gross tractive effort per ton may now be found:
g + c)	(38)
The sign of the grade resistance (g) depends, of course, upon
whether the car is ascending or descending the grade; in the
latter case the sign is negative and the gross tractive effort
necessary is decreased by the presence of the grade.
The weight of car which must be accelerated by each motor is:
W
n
(39)
The gross tractive effort which the motor must exert is, therefore:
SPEED TIME CURVES
table Vll.—acceleration rates

Type of service 
Acceleration in
m.p,h./sec. 
Electric passenger locomotives                        .... 
0.3 to 0 6 
Interurban cars. .                                      	 
0 8 to 1 3 
City cars 	       	 
1.5 to 2 0 
Highest practicable rate 	 
2.0 to 2 5 


(40)
T.E. =
Referring to the characteristic curves of the motor which has
been assumed as probably of the correct design for this service
the gross tractive effort (T.E.) is found to correspond to a current
I (Oa, Fig. 21) and at this current the speed is v- (a&, Fig. 21).
The motors of the car will be able to maintain this rate of accel-
eration (A) as long as they can be supplied with current 7 = Oa.
As the speed increases, however, the current and therefore the
tractive effort will decrease unless the voltage applied to the
motors is increased. This is the function of the control equip-
ment whether it be of the rheostatic, series parallel, or auto-trans-
former type. Until such time as the voltage impressed upon
the motors reaches the maximum value possible with the par-
ticular control equipment in use the assumed value of accelera-
tion (A) may be used for calculation. In other words, the«ac-
celeration portion of the speed time curve may be drawn as a
straight line from 0 with a slope of (~r. = A) until a speed is
reached corresponding to (v = ab), Fig. 21.    This line is drawn
as 0V in Fig. 20 where a'V = .ab, Fig. 21.

